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FURTHER STUDIES IN EXPRESSIVE MOVEMENT*' 


By Wiuiam S. Carson 
University of Minnesota 


It is commonly believed that an individual’s expressive 
acts are consistent or harmonious. By expressive acts we 
mean behaviors which, in addition to the purposive aspect 
of accomplishment, have also an adverbial characteristic 
which distinguishes one person from another. Allport and 
Vernon (1) undertook an experimental test of this assump- 
tion by securing from a group of 25 male subjects a large 
number of measures based on performance in such tasks 
as estimating short distances toward and away from the 
body with hand and foot, free hand drawing of simple figures, 
handwriting, weight estimation, and a number of others. 
The original records were converted into simple quantifica- 
tions, such as area, time, and percent of over- and under- 
estimation. Since most of the tests were repeated it was 
possible to show that, in general, individuals tend to behave 
in the same way from time to time. While reliability coeffi- 
cients of + .60 to + .75 may not be regarded as satisfactory 
for psychometrics, it must be understood that many tests re- 
quired only a few seconds of actual performance and none 
took more than a few minutes. But even if it be conceded 
that lengthening and refining the testing procedure would 
raise the repeat reliabilities to a satisfactory level, we would 
scarcely have established the crucial aspect of expressive 
consistency which is the problem of the harmonious relation 
among different expressions. To attack this problem Allport 
and Vernon combined repetitions of the same performance 
into a single score. Since measures obtained from right and 
left handed performances on the same task were found to 
be highly correlated these were also combined. After a table 
of intercorrelations had been computed it became evident 
that clusters of variables could be isolated in which the aver- 
age intercorrelations were relatively high. In their simplest 
form such clusters included only a task and its repetition, 
but the more complex groupings included over 20 separate 
tasks, an average of about 6 original measures comprising 
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each composite measure. The 24 composite measures ob- 
tained by analysis of the original correlations were subse- 
quently intercorrelated by the Spearman method of sums. 
Analysis of this second series of correlations indicated that 
the composite variables also formed clusters, and of sufficient 
inclusiveness to permit summarizing the results in terms . 
of three broad factors. These involved the expansiveness of 
the subjects in the use of area, their freedom of movement 
in distance estimation, and the degree of stress or emphasis 
characterizing some of the performances. While neither the 
composite variables nor the second order clusters found by 
intercorrelating them carry the usual mathematical conno- 
tation of the term group factor, they do group performances 
which appear to have something in common. This of itself 
offers nothing conclusive concerning the original problem. 
If we were dealing with a completely uncorrelated popula- 
tion we would expect the average intercorrelations of the 
components of all the composite and group variables to be 
zero. Actually it was +.055. Also we would expect by chance 
alone to find correlations in excess of +.60, the « of the 
distribution of r being about +.20. A very small change of the 
true average correlation in the plus direction such as might 
be introduced by a common verbal factor in giving directions 
would produce a skewed distribution with a predominance 
of positive correlations. This was the Allport and Vernon 
finding. If then the clustering of correlations found by these 
investigators is to be regarded as establishing the hypothesis 
that expressive behavior is consistent in a sense other than 
that of simple repeat reliability, independent lines of evi- 
dence are needed. Realizing this, the experimenters as- 
serted that the obtained clusters of performances were psy- 
chologically meaningful as well as consistent. Psychological 
meaning is, however, a subjective matter; it is much easier 
to systematize and explain results in rather general terms 
than to predict them. For this reason it seemed desirable 
to undertake a repetition of the most significant of the orig- 
inal performances on a larger number of cases to discover if 
the original clusters would reappear. Accordingly the writer 
obtained records from 100 college men working on substan- 
tially the same tasks as Allport and Vernon employed. While 
practically all of the original composite variables were rep- 
resented, not all sub-tasks were included because of limita- 
tions on time. With 38 of the group the testing was nearly 
a complete duplication of all of the original variables chosen 
for the present study. The same quantifications were used 
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by the writer as in the original, except that sigma scoring 
was substituted for rank order. The average intercorrela- 
tion of the sub-tasks comprising each composite measure was 
then computed using the same groupings as in the original. 
It can be shown that where several series of scores, disper- 
sion «c and mean m, are summed to make one composite 
series, dispersion c,, the average intercorrelation of the sev- 


eral series is given by r = o° (2) where a is the num- 
a? 

ber of test series. Since in the present study the problem was 

simply to verify the original findings there was no necessity 

for computing all the possible intercorrelations needed to 

discover the clustering in the first place. By a simpie trans- 


formation the formula above becomes r = ( 6,” ) where 
a-l 
r is now stepped up a times by the prophesy formula, yield- 
ing the final corrected internal consistency of the variable. 
By this method one arrives at a kind of theoretical reliability 
coefficient for the composite and group variables, which, if 
sufficiently high, might be regarded as evidence to support, 
within the limits of the behavior sampled, the contention 
that expressive movement is consistent. The original group- 
ings of sub-tasks into variables were, as we have said, based 
on the correlations and judgments as to the psychological 
meaningfulness of the clusters. It is to be expected therefore 
that if the data from a repetition be forced into the same 
groupings there will be a general lowering of the coefficients 
of internal consistency. But unless the original clusters were 
due largely to chance the coefficients should still be relatively 
high. This, with a few exceptions, is the present finding. 
Since it is highly doubtful that the prophesy formula may 
legitimately be used in this fashion, probable error has been 
calculated on the basis of zero true correlation which gives 
+.11 when N=38, and +.07 when N=100. The nomenclature 
in the table is that of the original (1) which may be con- 
sulted for a detailed description of the variables or composite 
measures. 

In some instances a given composite variable appears in 
more than one group factor. In such cases one correlation 
is negative and the other positive, Allport and Vernon speak- 
ing of Verbal Speed in the Centrifugal Factor and Verbal 
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Slowness in the Emphasis Factor. In the table are given the 
coefficients of internal consistency for the variables and the 
still more general group factors for both the large and small 
groups of subjects and the corresponding figure from All- 
port and Vernon. All of the coefficients except those for 
Writing Area and Verbal Speed may be regarded as verify- 
ing the original findings. In both of these variables shorter 
sub-tasks were employed than Allport and Vernon used and 
the possible consequent loss of reliability may be respon- 
sible. In a recent study by Eisenberg (3) consistency coeffi- 
cients are given for variables closely resembling Drawing 
Speed and Percent Occupied of +.76 and +.74. Since we are 
then able to obtain coefficients ordered similarly to the orig- 
inal, and only reasonably depressed in magnitude, it would 
appear safe to regard as sound the basic correlations on 
which Allport and Vernon based their conclusions. Consist- 
ency coefficients marked * are essentially repeat reliabilities 


COEFFICIENT OF CONSISTENCY 


Number Name of Variable N=38 N—100 A&V 
II. Total Extent of Figures ................ -15 60 
III. * 86 89 90 
IV. Area Of Dollar Bille * 50 .78 
V. Overestimation of Distances between 

VIII. Overestimation of Angles .............. .79 .79 78 
IX. Overestimation of Distances from Body 

X. Overestimation of Distances to Body 

XI. Overestimation of Distances from Body 

XII. Percent Occupied Drawing Figures .... .93 By By | 
XIII. Number of Parallel Lines ............-- .39 41 93 
XIV. Strength of Grip .....---scececcecsseee * 94 95 95 
XV. Overestimation of Weights ............ 51 62 67 
XVI. Writing Pressure 16 84 
XVII. Tapping Pressure 74 91 
XVIII. Resting Hand Pressure ‘és 
XIX. Finger (grip) Pressure on Stylus .....- 86 89 68 
XxX. Muscular Tension 92 92 91 
XXI. Rate of Arranging Cubes ...........--- 63 44 
XXII. Area of Figures 12 58 
XXIII. Verbal Speed ..-.-.----- 01 17 17 
XXIV. awing S 63 .79 91 
XXV Rhythmic Speed 88 —. 90 
XXVII. Centrifugal Factor 3 69 15 


* Are essentially repeat reliabilities, see text. 

** Omissions marked with solid line indicate that only one set of scores 
was obtained making it im ~ + age to compute internal consistency; those 
unmarked indicate variables not used by Allport and Vernon. 
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A brief summary of the tasks and obtained measures fol- 


lows: 


XIX. 


Six handwriting tasks on surfaces varying from 3”x5” to 
30”x30”—-speed, area, pressure. 

Four free hand drawings of simple figures on large and 
small surfaces—speed, area of figures, economy of spacing. 

Four sets of circles representing quarter and half dollars— 
area. 

Same for dollar bills—area. 

Six sets of estimation of distance between hands from 12” 
to 24”—ratio of obtained to desired distance. 

Free hand lines were drawn parallel to two guide lines. Num- 
ber and length of these lines at subject’s option—time, 
pressure, length, and number. 

A series of Binet cubes were arranged by weight. Interest 
was in spacing of the array—time, extent. 

The task was to reproduce a passive movement of the arm— 
scoring was the product of total over- or under-estimation 
and frequency of each. treated as an algebraic sum. 

The task was to move the hand a seen distance away from 
the body—scoring as above. 

The same, but leg movement was toward the body. 

The same, but leg movement was away from the body. 

The percent of space used which was actually occupied by 
figures—see II. 

A number of lines drawn to fill a %” space. A measure of 
density—see VI. 

The task was to grip a hand dynamometer pleasantly as in 
a handshake—preferred griv in grams for each hand. 

The task was to estimate 4-6-8-12 pounds by pulling a spring 
scale—pe accuracy. 

The pressure exerted by the writing voint was recorded on 
a modified Kraepelin balance for all handwriting tasks on 
small surfaces. 

Tasks were to tap with finger and with writing stylus at 
pleasing rate—pressure, rate. 

Pressure of hand poised as if to write. 

A compressible-walled writing stvlus was used to record 
finger grip on all small surface handwriting tasks. 

With an arm resting on a frame pivoted to move circularlv 
the resistance of the subjects to passive movement about 
the elbow was measured. 

Time taken to arrange Binet cubes—see VII. 

Average area of figures—see II. 

The composite rate for all handwriting tasks. Includes also 
the rate at which subiects counted from 1 to 30 and read 
a prose paragraph aloud. 

The composite rate for all drawing perfcrmances except 


coins. 
Composite tapping rate. 
GROUP FACTORS 


Composite of I. II, VIII, VI, XXIV. 
Composite of XI. IX, VII, XV, XXIII, X. 
ee of XIII, XVI, XV, XIV, V, XXIII, VIII, XVIII, 


since they involve only one task, although there are several 
trials spaced from an hour to several weeks apart. In gen- 
eral it is clear that specific performances show considerable 
constancy. To this extent we can agree that expressive 


XxX. 
XXtT. 
XXIII. 
XXIV. 
XXVI. 
XXVII. 
XXVIII. 
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movement is consistent. Distance estimations and drawing 
of figures employed both hands but the coefficients are still 
high, our findings on cross-transfer supporting the original. 
The Verbal Speed factor for which the present study pro- 
vides no verification gives the lowest of the three speed 
coefficients in the original. While the measures used in this 
study were shorter than in the original, the difference in 
length by no means accounts for the entire difference in the 
consistency coefficients. In all probability a chance factor 
is operative here. But for the other two we find verification. 
Of most significance to Allport and Vernon, however, is the 
fact that composite and group variables may be constructed 
from experimentally dissimilar performances which they 
regarded as logically related. On this point rests the crucial 
portion of the argument for expressive consistency. Evi- 
dence from the rating scales by which Allport and Vernon 
studied their subjects can at best be considered as support- 
ing data, unless consistency of impression be regarded as 
synonymous with consistency of expression. We have veri- 
fied the fact that their final data are obtainable if one re- 
peats their manipulations. As indicated this, essentially, is 
to group several measures of low or medium average correla- 
tion and by the prophesy formula obtain the hypothetical 
reliability of a single test or factor made by adding the com- 
ponents. This method undoubtedly produces all that can be 
desired in the way of high correlations. But they can prop- 
erly be understood only in terms of the manipulation and 
may not be interpreted as signifying a high level of associa- 
tion. The prophesy formula may be used only when the 
items comprising the test to be divided are homogeneous, 
that is, when they differentiate the population in the same 
way. Usually this is a very difficult matter to ascertain. 
Simply because the two halves, say, of a test correlate low 
does not prove that the items are not homogeneous. They 
may all measure the same thing with a large factor of chance 
error. In this case the use of the prophesy formula would 
be legitimate. If, however, it can be shown that the repeat 
reliabilities of the components are higher by an appreciable 
margin than the intercorrelations one may regard this fact 
as a strongly presumptive sign that the items (or com- 
ponents) are not homogeneous. Precisely this condition is 
met by the Allport and Vernon data where repeat reliabil- 
ities for three classes of measures are +.64, +.75, and +.76, 
but where the mean of the several sets of average intercorre- 
lations used to build the factors is +.53. But in this study, 
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since the groupings were predetermined and full advantage 
could therefore not be taken of the chance-produced portion 
of high correlations, the reliabilities stay high while the av- 
erage intercorrelation for the groupings falls to +.35. It is 
apparent then that coefficients of consistency obtained in 
this way may not be given the usual interpretation. Seashore 
(4) found an average intercorrelation of +.25 between eight 
tests of motor skill. That there is evidence here for any 
general psychomotor factor is never even considered. The 
results were regarded as confirming the rule of relative 
specificity in proficiency at motor skills. Yet by using the 
prediction methods employed by Allport and Vernon we 
could conclude that we are really dealing with a general 
psychomotor trait with a consistency coefficient of +.73! 
The invalidity of the Spearman-Brown formula so used 
precludes such treatment of the data, however. 


SUMMARY 


A group of 100 college men were tested on a variety of 
simple tasks such as weight and distance estimations, area 
preferences in free hand drawing of simple figures, and 


handwriting on large and small surfaces. When the scores 
based on simple quantifications were intercorrelated it was 
found that the performances tended to form diffuse clusters 
of experimentally dissimilar but logically related tasks. The 
average intercorrelations of these clusters, raised by the 
Spearman-Brown formula, were found to verify in general 
the results found by Allport and Vernon in a similar study. 
The validity of the prophesy formula used in this way is 
considered. 
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